T he corporate move toward health promotion for employees has been felt increasingly in the hospital industry in recent years. Previously, mandatory preemployment and annual health screening included only laboratory and physiologic testing, as well as a limited physical examination.
The recent availability of computerized risk appraisal programs has enhanced the occupational health nurse's ability to provide individualized feedback to employees regarding their health habits and health risks. Such programs also allow easy tracking and trending of employee health data.
In 1986, a large South Central hospital purchased and implemented a comprehensive health risk appraisal program for its 1,800 employees. This program was managed by occupational health nurses through the employee health department. It was designed to enhance the existing preemployment and annual health screening procedures. After 2 years of employee participation, the hospital examined the data to determine whether health risk levels had undergone any significant change. This article reports the findings of that study.
LITERATURE REVIEW
Health promotion at the worksite has been well documented in the literature. Harris (1986) reported The recent availability of computerized risk appraisal programs has enhanced the occupational health nurse's ability to provide individualized feedback to employees regarding their health habits and health risks.
that health histories, risk appraisals, and counseling may be the most productive elements of a preventive screening program for employees. Kaplan (1986) found that corporations use health education and fitness to help employees reduce health risks and achieve healthier lifestyles. Motivation techniques and feedback are important program components. Spilman (1986) reported that employees who were given health risk appraisals and health education modules had lower health risks and improved health related and job related attitudes. Further, employees who participated in specific intervention modules experienced gains in positive health behaviors. Conrad (1987) reviewed studies on worksite wellness programs. Findings suggested that participants appear to be somewhat healthier and more concerned with their health matters than nonparticipants.
Several studies have examined the impact of exercise on work outcomes. Turnover was significantly lower among exercisers (Tsai, 1987) , as were absenteeism and healthcare costs (Baun, 1986) .
Finally, various studies have evaluated worksite health promotion programs by examining healthcare cost data. Gibbs (1985) reported that in the first 6 months after the health promotion program began, participants' healthcare costs increased. However, over a longer period of time (4.75 years), participants' costs declined in relation to those of nonparticipants. Overall, participants' healthcare costs were 24% lower than nonparticipants' costs.
Bly ( found among the three groups with regard to outpatient or other healthcare costs.
PROGRAM DESCRIPTION
The goals of the health risk appraisal program were: to identify each employee's current health habits and risk factors, with emphasis on cardiovascular disease and cancer risks; to discover any serious medical symptom or condition which may be present; and to motivate individuals to make changes in their health habits.
The overall program was composed of four major elements: a comprehensive lifestyle questionnaire; laboratory data; physical assessment by an occupational health nurse; and confidential written explanation of the results to the employee with follow up recommendations for specific interventions.
The computer program analyzed data relative to lifestyle for cancer and cardiovascular risk factors and integrated these data with laboratory results and physical assessment findings. A comprehensive, written explanation which synthesized the data was given to each employee by the occupational health nurses. Follow up classes were conducted by the nurses in each work area of the hospital to aid employees in general interpretation of the data. All employees were encouraged to make private appointments with the occupational health nurse to discuss individual results.
Any employee determined to be at high risk for either cardiovascular conditions or cancer was personally contacted by the occupational health nurse for follow up. After discussion of the report, appropriate referrals were made, which included physician intervention and risk reduction classes. During the time of this study, the occupational health nurses offered classes on cholesterol management, smoking cessation, breast self examination, weight reduction, prevention and detection of colo-rectal cancer, blood pressure reduction, and fitness. All high risk employees were seen quarterly thereafter by the occupational health nurse to monitor their progress. Other employees were seen annually, unless they initiated more frequent contact.
A number of variables were measured for each employee annually. Data were computerized and an overall risk factor for coronary artery disease was also calculated. In this study, 2 years of data were available on 983 employees. Variables selected for analysis included weight, diastolic blood pressure, cholesterol level, and smoking history.
In addition, the calculated risk factor value for each employee was examined. This mathematically determined value was based on diastolic pressure, cholesterol level, and smoking history. Adjustments for age, sex, and race were factored in. A single, relative risk factor value was computed. Higher values indicated higher risk.
METHODOLOGY
All hospital employees parncrpated in the health risk appraisal program. The eligible sample for this study included 983 employees with data available for year 1 and year 2. These subjects were divided into three groups based on level of risk identified in year 1. High risk was defined as diastolic blood pressure greater than 104 mm Hg, serum cholesterol greater than 259 mg/dl, or smoking one or more packs of cigarettes per day. The medium risk group had diastolic blood pressures between 90 and 104, serum cholest- (1988) . A total of 129 employees were placed in the high risk category in year 1. An equal number of subjects from the medium and low risk groups were chosen at random based on the last three digits of their social security numbers. The resulting sample size of (Crunch, Inc., 1987) . Mean values of the study variables were obtained for both years of the program (Table 2 ). Since smoking history was self reported in the questionnaire, some data were missing due to nonreporting by the employee. Additionally, pipe smokers and oral tobacco users were not included in the ordinal data related to cigarette smoking, resulting in 338 subjects for analysis (Table 3) .
Dependent t-tests with a level of significance of .05 were used to compare year 1 and year 2 data for the three dependent variables: weight, serum cholesterol, and diastolic blood pressure. Diastolic blood pressure and cholesterol were significantly reduced, but no significant change in weight occurred. The relative risk factor values, a number based on the diastolic blood pressure, cholesterol, and smoking history, also significantly decreased from year 1 to year 2 (Table 4) .
The Wilcoxon Signed Ranks test was used to compare year 1 and year 2 of the ordinal level variable, cigarette smoking habits. Cigarette smoking decreased significantly (Z = 3.97; P = .OOOl). Sixty-seven subjects decreased smoking, 224 did not change, and 27 increased smoking.
The subjects in the high risk group in year 1 were of special interest and as such were additionally analyzed separately. As in the whole sample, using dependent ttests, diastolic blood pressure, serum cholesterol, and risk factor value decreased significantly, but weight did not ( It cannot be assumed that participation in a comprehensive risk appraisal program alone caused such reductions, since other intervening variables were not controlled in the study. It was encouraging, however, that the early program data indicated an overall decline in health risks. The impact of monitoring, feedback, and motivation techniques in this population was assumed to be positive, as reported earlier by Harris (1986) and Kaplan (1986) .
Smoking history was self reported and some data were ambiguous. Sixteen employees in year 1 said they "used to smoke and quit," but in year 2 reported that they "never smoked." The health risk appraisal tool itself was not precise in documenting smoking history. For example, if one smoked one pack per day, one could mark either "'/2 to 1" or "1 to 1'/2." These ambiguities represent limitations in the current study.
Of concern were the 2S employees who moved from a lower risk category to a higher risk category during the study. Such findings emphasize the importance of annual risk appraisals with follow up intervention by the occupational health nurse throughout the year. These individuals were contacted by the occupational health nurses for referral and quarterly follow up, as described previously, when the move to a higher risk category was detected.
LIMITATIONS
Limitations of worksite health programs include the potential for selection bias and an inability to measure the concept of improved In summary, the hospital found some of its employees reducing their health risks and adopting more positive health behaviors. Specifically, diastolic blood pressure, serum cholesterol, and smoking decreased. These findings suggest that the nursing interventions of focused, written feedback on risk factors, private counseling, and risk reduction education classes may have been important in motivating employees to make significant lifestyle changes.
Occupational health nurses are able to target specific individuals throughout their employment who are in or move into high risk categories. Those employees with elevated diastolic blood pressure, for example, are counseled regarding stress reduction, exercise, compliance with treatment regimens, and weight reduction as appropriate. Individuals with multiple risk factors receive a more integrated approach to interventions. The health risk appraisal program, which synthesizes multiple data sets, has provided the occupational health nurse with an additional assessment tool upon which to base specific nursing interventions.
